Structural characterization of the transmembrane and cytoplasmic domains of human CD4.
Cluster determinant 4 (CD4) is a type I transmembrane glycoprotein of 58 kDa. It consists of an extracellular domain of 370 amino acids, a short transmembrane region, and a cytoplasmic domain of 40 amino acids at the C-terminal end. We investigated the structure of the 62 C-terminal residues of CD4, comprising its transmembrane and cytoplasmic domains. The five cysteine residues of this region have been replaced with serine and histidine residues in the polypeptide CD4mut. Uniformly 15N and 13C labeled protein was recombinantly expressed in E. coli and purified. Functional binding activity of CD4mut to protein VpU of the human immunodeficiency virus type 1 (HIV-1) was verified. Close to complete NMR resonance assignment of the 1H, 13C, and 15N spins of CD4mut was accomplished. The secondary structure of CD4mut in membrane simulating dodecylphosphocholine (DPC) micelles was characterized based on secondary chemical shift analysis, NOE-based proton-proton distances, and circular dichroism spectroscopy. A stable transmembrane helix and a short amphipathic helix in the cytoplasmic region were identified. The fractional helicity of the cytoplasmic helix appears to be stabilized in the presence of DPC micelles, although the extension of this helix is reduced in comparison to previous studies on synthetic peptides in aqueous solution. The role of the amphipathic helix and its potentially variable length is discussed with respect to the biological functions of CD4.